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2a)D This action is FINAL. 2b® This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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DETAILED ACTION 



This action is responsive to amendment filed 5/18/04. 



Claims 1-33 are pending in the application. 



Claim Rejections - 35 USC § 102 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351 (a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-5, 8-12, 14, 15, 29-31 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Wolters (6,583,790). 

Claim 1,Wolters discloses representing 3D graphical image as a plurality 
of graphics primitives (polygon 22 of fig. 2) each having a plurality of vertices 
(vertices T1, T2 and T3; col. 4, line 65 through col. 5, line 3); for each primitive 
(polygon 22), computing at least two texture coordinate gradient vectors (Du and 
Dv; col. 3, line 66 through col. 4, line 5); determining a 3D coordinate frame, 
wherein using at least two texture coordinate gradient vectors (Du and Dv) 
computed for the respective graphics primitive for orienting the 3D coordinate 
frame; and utilizing at least 3D coordinate frame to determine parameters of a 
parametric texture mapping function (a normalized 3D direction vector in the 
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texture coordinate system of the parametric map; col. 5, line 49 through col. 6, 
line 11). 

Claim 2, Wolters discloses evaluating the parametric texture mapping 
function for rendering 3D graphical image (col. 4, line 65 through col. 5, line 6). 

Claim 3, Wolters discloses parametric texture mapping function comprises 
a biquadric polynomial (equation 2; col. 3, lines 65) having at least six 
coefficients (A1, A2, A3, A4, A5, A6; col. 3, lines 60-65). 

Claims 4 and 5, Wolters discloses calculating scalar components for the 
parametric texture mapping function (col. 6, lines 26-67); scalar components 
include lighting scalar components (evaluation of lighting equations; col. 6, lines 
58-61). 

Claims 8-10, Wolters discloses computing a first texture coordinate 
gradient vector that identifies the direction of maximum change along a first 
texture coordinate (u texel coordinate); and computing a second texture 
coordinate gradient vector that identifies the direction of maximum change along 
a second texture coordinate (v texel coordinate); assigning a computed value to 
a variable; and utilizing variable in computing each of at least two texture 
coordinate gradient vectors (Du and Dv); using variable as a denominator in 
calculating linear combination variables that are used in further computing at 
least two texture coordinate gradient vectors (col. 7, line 1 through col. 8, line 



26). 
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Claim 1 1 , Wolters teaches parametric texture mapping function is a 
luminance parametric texture mapping function (illumination model: a diffuse 
contribution, a specular contribution; col. 4, lines 41-64; fig. 4, #82 and #84). 

Claim 12, Wolters parametric texture mapping function is a red-green-blue 
(RGB) parametric texture mapping function (col. 4, lines 41-64). 

Claim 14, Wolters teaches representing 3D object as a plurality of graphics 
primitives (polygon 22, fig. 2); determining a first vector from a first vertex of a 
graphics primitive to a second vertex of graphics primitive; determining a second 
vector from the first vertex to a third vertex of the graphics primitive (determine 
direction vectors at vertices of polygon; col. 5, lines 54-62, fig. 3); calculating a 
first dot product of the first vector by the first vector; calculating a second dot 
product of the first vector and the second vector (a dot product of each sampled 
normal with an arbitrary unit vector to from the polynomials; col. 8, lines 57-60); 
assigning one variable a value derived from at least the first dot product and the 
second dot product (col. 8, lines 62-64); computing at least two texture 
coordinate gradient vectors utilizing at least one variable (Du , Dv), wherein at 
least two texture coordinate gradient vectors are indicative of orientation of a 
texture mapped to graphics primitive; determining a 3D coordinate frame for each 
vertex of graphics primitive, wherein determining comprises using at least two 
texture coordinate gradient vectors for orienting 3D coordinate frame (Du and 
Dv); and utilizing at least 3D coordinate frame in mapping the texture to 3D 
object (a normalized 3D direction vector in the texture coordinate system of the 
parametric map; col. 5, line 49 through col. 6, line 11). 
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Claim 15, Wolters teaches mapping texture to 3D object comprises 
utilizing a parametric texture map function (col. 3, lines 53-59). 

Claim 28, the rationale provided in the rejection of claim 1 is incorporated 
herein. In addition, Wolters teaches parameters of a parametric texture map 
includes a biquadric function (col. 6, lines 50-64). 

Claim 29-31 , Wolters teaches view vector Vu, Vv, light vector Lu, Lv and 
half-angle vector Hu, Hv (col. 5, lines 12-22). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 6, 7, 13, 15-20, 24-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wolters (6,583,790) in view of Peercy et al. (6,163,319). 

Claims 6 and 7, Wolters does not teach binormal vector; however, Peercy 
et al. discloses 3D coordinate frame is formed by a normal vector, tangent vector, 
and binormal vector (col. 3, lines 15-19; col. 9, lines 47-56); calculating a first 
lighting scalar component for parametric texture mapping function as the dot 
product of a light vector and the tangent vector; and calculating a second lighting 
scalar component for the parametric texture mapping function as the dot product 
of the light vector and binormal vector (col. 4, lines 25-36; col. 26, lines 32-43). It 
would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to incorporate the 3D coordinate frame is formed by a 
normal vector, tangent vector, and binormal vector taught by Peercy into the 
parametric texture map of Wolters for forming 3D coordinate frame, because it 
would perform vector operations between one or more tangent space shading 
vectors (abstract). Further, Claim 13, Peercy et al. also teaches graphics 
primitive comprises a polygon (col. 14, lines 63-65). 

Claims 15-20, the rationale provided in the rejection of claims 1 , 6, 7, 9 and 
10 is incorporated herein. In addition, Peercy et al. teaches a computer system 
(col. 9, lines 20-35); computer software code stored to computer-readable media 
(RAM, secondary memory, a hard disk drive, a removable storage unit, computer 
usable storage medium having stored therein computer software and data; col. 
19, lines 54-67). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to incorporate computer usable storage medium 
having stored therein computer software and data taught by Peercy into the 
parametric texture maps of Wolters for performing rendering, because it would 
provide a computer program product for shading an object surface (col. 3, lines 
12-13). 

Claims 24 and 25, the rationale provided in the rejections of claims 1 , 6 
and 8 are incorporated herein. 

Claim 26, Wolters teaches the u texture coordinate is orthogonal to the v 
texture coordinate (col. 5, lines 3-6; fig. 2). 

Allowable Subject Matter 
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7. Claims 21-23, 27 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable 
subject matter: 

The prior art does not teach the parametric texture map function of the 
claimed functions. 

8. Claims 32 and 33 are allowed. 

The following is a statement of reasons for the indication of allowable 
subject matter: 

The prior art does not teach compute denom, compute Ps, compute qs, 
compute pt, compute qt as claimed in claim 32. 



9. Applicant's arguments with respect to claims have been considered but are 
moot in view of the new ground(s) of rejection. 

The rejections of claims have been modified in this office action. 

10. Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Kimbinh T. Nguyen whose telephone 
number is (703) 305-9683. The examiner can normally be reached on Monday 
to Thursday from 7:00 AM to 4:30 PM. The examiner can also be reached on 
alternate Friday from 7:00 AM to 3:30 PM. 



Response to Arguments 
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If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mark Zimmerman, can be reached at (703) 305-9798. 
The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 




Kimbinh Nguyen 



Patent examiner AU 2671 



